Supporting Methods

Wako-Saitô-Muñoz-Eaton Model
The WSME model is a one-dimensional Ising-like statistical-mechanical model that allows for two conformational states for every residue -folded (1) and unfolded (0) (1,2). A residue level entropic cost ( ΔS conf ) is introduced to account for the excess number of unfolded-like microstates compared to the folded state. For a N-residue protein, this translates to 2 N microstates with the assumption that for any two residues to interact all the intervening residues should be folded. The free energy of each microstate is thus given by,
The model energetics in the current version includes contribution from van der Waals interactions (vdW), electrostatics (elec) and solvation free energies (solv) (3).
The effective stabilization free energy of the microstate with a stretch of n native residues starting from residue m can be described as,
The contribution from the van der Waals interactions is estimated using the number of pair-wise heavy-atom contacts from the native PDB structure (i.e. a Gō-like energetics (4)) employing a distance cut-off (r cut ),
where ρ = 1 if r ij ≤ r cut and ρ = 0 otherwise.
Similarly, electrostatic interactions between the charged atoms of residues Arg, Lys, Asp and Glu (at pH 7.0) are modeled by a Debye-Hückel treatment,
where K Coulomb is the Coulomb constant (1389 kJ.Å.mol -1 ), q i and q j are the charges on atoms i and j, respectively, and r ij is the distance between them in the native structure. The effective dielectric constant (ε eff ) is fixed to 29 based on previous studies that reproduce the changes in stabilities induced by point mutations of charge residues (5), average thermodynamic behaviors of homologous proteins (3) and the difference in stabilities of mesophile/thermophile protein pairs (5) . 1/κ represents the Debye screening length that accounts for the effects of ionic strength (I) and temperature (T). The solvation free energy is given by,
where x cont m,n is the number of native contacts and ΔC p cont is temperature-independent heat capacity change per native contact at a reference temperature (T ref ) of 385K (6).
The total partition function is calculated using the transfer matrix formalism of Wako and Saitô (1),
Here, β =1/RT and z = exp ΔS conf R ( ) where R is 8.314 J mol -1 K -1 . The folding probability of a residue j is calculated from
The mean folding probability of the residues, χ j T , is used to generate thermal unfolding curves. The one-dimensional free energy profiles are generated by lumping together partial partition functions of different number of of structured residues (n). A detailed explanation of the reweighting approach to model protein-DNA interactions is provided in the main text. 
